The Glrdwood-Alyeska area Is approximately 9.4 ml 2 In size: about 7.3 ml2 are ownad by the Municipality of Anchorage, 0.8 mi2 are owned by the State of Alaska, and 1.4 ml2 are owned privately. Much of the municipal land may soon be developed for residential and commercial purposes. . ;
In 1983, Glrdwood had 1,070 full-time residents and 1.865 part-time residents (Ott Water Engineers, 1985, p. II-2) . On busy weekends during winter about 2,800 ski-lift tickets are sold at Alyeska Ski Resort. Currently three sets of privately owned wells supply most of the water used by area residents and visitors. Outside of water-service areas, such as along the Seward Highway, Alyeska Highway, and Crow Creek Road, residents and businesses rely on privately owned wells or hauling for their water needs.
PURPOSE AND SCOPE
The Municipality of Anchorage and the U.S. Geological Survey have had a long-term cooperatively funded study of the water resources of the Municipality. As part of this study, the Survey was asked to assess and evaluate the sources of water for future needs at Girdwood. To meet that request, existing data on wells and atreams were compiled, three test wells were drilled in the Glacier Creek valley, water-quality samples were collected froa five wells and three streams, and intermittent discharge measurements were made on Glacier, California, and Virgin Creeks. This report is a compilation and summary of the hydrologlc data collected during this study as well as data collected by the U.S. Geological prior to 1985 (U.S. Geological Survey, 1965-86) . This report can also be considered a supplement to an earlier report by Zenone (1974) .
PHYSICAL SETTING AND CLIMATE
The town lies in a flat, glacially widened valley near the head of Turnagaln Arm. The original townslte was near the Seward Highway and Glacier Creek, but was moved about 2 ml upstream after the 1964 earthquake. Bedrock is exposed in the mountains and is chiefly composed of argllllte, slate, and graywacke. Unconsolldated glacial and alluvial sediments in the valley overlie the bedrock and are ae great as 316 ft thick. The horizontal and vertical distributions of various types of unconsolidated materials are complex because of repeated and interrelated action of glacier ice, melt-water streams, and marine waters of Turnagaln Arm. Figure 3 and table 1  (from Zenone, 1974) show the distribution of geologic units at the surface and each unit's property. On the basis of mean flows, the majority of flow in Glacier Creek occurs in the summer (June, July, and August) due to glacier meltwater, while lowest flows occur in January through March (fig. 4) . The average flow is 265 ftVs. Fifty percent of the time flow exceeds 150 ft'/s, and 10 percent of the time flow exceeds 657 ft'/s ( fig. 5 ). During ths period of record, the lowest dally flow recorded was 10 ft'/s (March 24, 1977) . A low-flow frequency curve relates the discharge during a 7-day period to the probability of its occurrence. The low-flow frequency curve for Glacier Creek at Glrdwood (fig. 6) shows that a discharge of 13 ft'/s for a period of 7 days has a probability of occurring once in 10 years. The highest discharge recorded at Glacier Creek was 7,710 ft'/s (September 18, 1967) . Comparing this value with a flood frequency curve ( fig. 7 ) would Indicate this to be approximately a 13-year flood. 
GROUND WATER
Ground water supplies nearly all water demands in the Girdwood area. Data for 105 wells are summarized In tables 3 < 'and A and their locations are ishown In figure 9.
Most wells along the mountain fronts are completed in bedrock and usually yield water at low rates (less than 5 gal/min). Veils completed In unconsolidated sediments In the central part of the valley generally yield water at rates sufficient for domestic uses. However, the composition and water-bearing properties of unconsolidated sediments vary widely, even locally. Well SAG1000219BBCA2 017 (see table 3 for a description of the well-numbering system used In this report) penetrated 315 ft of unconsolidated sediments without encountering suitable saturated porous and permeable materials, whereas nearby wells yield water from sands and gravels 135 to 156 ft below land surface. Bedrock was encountered at 173 ft in TW-2. This well was screened In a zone of coarse sand, gravel, and silt (79-100 ft below land surface) and yielded 250 gal/mln for 24 hours with 47.6 ft of drawdown. When pumping was stopped, the water level recovered to pre-pumplng levels after 26 minutes ( fig. 10 ). Test well SAO 1000217CBDD2 010 (TW-3) was drilled about 100 ft west of TW-2 to observe water-level changes caused by the pumping of TW-2. Records from a water-level recorder placed on TW-3 show that pumping TW-2 at 250 gal/mln for 24 hours caused no water-level declines in TW-3. For the period October 1, 1986 to September 30, 1987, water levels in TW-3 ranged from 3.38 to 6.75 ft below land surface ( fig. 11 ).
WATER QUALITY A summary of selected weter-quallty properties and chemical constituents of water from Glacier, California, and Virgin Creeks is shown in table 5. The waters contain relatively low concentrations of dissolved solids (less than 100 mg/L) and their primary cation and anlon are calcium and bicarbonate (as indicated by "alkalinity"). Water in Glacier Creek has high concentrations of suspended sediment (as great as 3,760 mg/L) during the summer season due to its content of glacier meltwater (table 6) .
Samples of ground water from 10 wells have been analyzed for chemical and physical properties by the Geological Survey (table 7) . The waters have a dissolved-sollds content ranging from 59 to 170 mg/L. A concentration of less than 500 mg/L is desirable for domestic and most Industrial uses (U.S. Environmental Protection Agency, 1977). On the basis of the water's taste and its tendency to stain plumbing fixtures, some wells in the area are reported to yield water that contains undesirable concentrations of iron and manganese. Samples from the two wells serving Alyeska Ski Resort and Alyeska subdivision had high concentrations of iron and manganese (table 7) . Concentrations less than 300 ug/L dissolved iron and 50 ug/L dissolved manganese are preferred for most domestic and industrial water uses (U.S. Environmental Protection Agency, 1977). Iron and manganese in higher concentrations precipitate when exposed to air, cause turbidity, stain plumbing flxturss, laundry, and cooking utensils, and also impart noticeable taste and color to foods and drinks.
ADDITIONAL DATA NEEDS 1) Depending on the locations of future residential developments end water-distribution systems, more test wells may be needed to determine the availability of ground water in those areas.
2)
If surface watere are to be used as a source for water supply, additional suspended-sediment and turbidity data would be needed to aid designers in determining when treatment practices would need to be altered.
3)
If California or Virgin Creeks are to be considered as water-supply sources, measurements would be needed to define their low-flow charecteristics.
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MILES i
2 KILOMETERS At base of and on lower parts of steep mountain slopes.
Glacial moraines, deposited directly from existing and former glaciers which occupied most of the area.
Form small hills or ridges in the flat areas of the valley.
Underlies flat, often swampy areas in Glacier Creek valley.
Found in only one area along short reach of Glacier Creek.
Tidal flats of Turnagain Arm.
Mountain slopes and ridges which border the valley.
Geologic material
Chiefly gravel and sand; minor amounts of silt and a few boulders.
Wide range of grain sizes, approximating a loosely packed diamcton. Rubble, boulders, and cobbles common where slopes very steep or deposit has resulted from landslide.
Chiefly till, commonly composed of diamicton, locally well sorted into gravel, sand, and silt.
Chiefly diamicton, but may contain moderately well-sorted gravel, sand, and silt.
Chiefly diamicton containing high proportion of silt and clay matrix.
Silt and clay of marine origin.
Silt and very finegrained sand. Good.
Good.
Fair to poor.
Poor.
Very poor.
Drainage conditions
Fair to good.
Generally poor.
Good-rapid surface runoff. Probably a poor aquifer in this area. Position on mountain slopes suggests these are thin deposits overlying bedrock or colluvium.
May yield small quantities (5-15 gal/min) of water to wells from better sorted portions.
Poor aquifer because of silt and clay content. Well-log data indicate this unit is underlain by alluvial deposits fromwhich the wells produce water.
Not considered a water-bearing unit.
May yield small quantities (5-15 gal/min) of water locally from fractured and weathered zones.
10,000 FOR TABLE 3 LOCAL NUMBER: The well-numbering system used in this report is the Alaska Water Resources Division's local well-numbering system and is based on the rectangular subdivision of public lands. The first two letters indicate the well's position in reference to a base and meridian (first letter) and the quadrant formed by the intersection of the base line and the principal meridian (second letter), lettered counter-clockwise from the northeast corner:
In this report, all wells are in the Seward base and meridian (S) and in its northeastern quadrant (A). The first three digits indicate the township in which the well is located, the next three digits the range, and the last two digits the section. For example, a well numbered SA01000217CBDD1 is located in township 10 north, range 2 east, section 17. Letters following the section number indicate further subdivision. The first letter indicates which quarter of the section the well is located, the second letter indicates where in that quarter the well is located, and so forth to the fourth section subdivision. Like the quadrants formed by the base and meridian, each succeeding subdivision is lettered counter-clockwise from the northeast corner. Well SA0100001217CBDD1 is thus located in the southwest quarter (C) of section 17. Further definition of its location shows that it is in the southeast quarter (D) of the southeast quarter (D) of the northwest quarter (B) of the southwest quarter (C) of section 17.
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MAP NUMBER: Map number refers to the sequential listing of wells within a square-mile section (see figure 9 for well locations). All wells within a fourth-order quarter section (the smallest subdivision) have the same map number and are plotted in figure 9 at the center of its fourth-order quarter section. For example, well SAG1000217CBDD1 010 was the tenth well recorded in section 17 and is identified in figure 9 with the number 10.
OWNER: Person, business, or agency responsible for the well at the time the well information was reported or collected. YIELD: The rate, in gallons per minute, that that water has been withdrawn from the well during a short test period. Usually this testing is accomplished by the well driller by pumping or bailing for 0.25 to 2 hours. Caution: this entry often does not reflect the long-term capacity of the well to supply water and commonly either overestimates or underestimates the full potential of the aquifer at that location. 
